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Editorial
In memoriam: Alberto Del Lungo (1965–2003)
Monimentis, quae consecravit sapientia, vetustas nocere non potest, nulla abolebit
aetas nulla deminuet
(Seneca, De brev. vit., 15,4)
Caro Alberto,
. . . . . . . . . . . .
How often we have written these two words at the beginning of our conversations dealing
with the most varied subjects: from our own daily routines to organization problems and
above all scientiﬁc matters. These are the very words we have decided to start this book
with, as this volume is dedicated to you.
Alberto del Lungo was born in Pelago (Florence) on July 8th, 1965. He grew up in the
tranquillity of the surrounding countryside, living his happy childhood in the serene atmo-
sphere provided by his loving family which supported him throughout his school years. In
1984 he took a secondary-school diploma in Engineering at the Istituto Tecnico Industriale
(technical school) “Leonardo da Vinci” in Florence and in 1992 he graduated at the Univer-
sity of Florence with a degree in Mathematics. Alberto’s degree thesis brought him closer
to Professor Renzo Pinzani, with whom he immediately established a strong relationship
based on mutual respect and esteem. In 1993 Alberto began studying for his research doc-
torate in Automation and Information Technology at the Department of Systems Analysis
and Computer Science (DSI) of the University of Florence together with the research team
headed by Professor Pinzani, ﬁnally getting his PhD in 1995. In the month of February of
the following year, Alberto starts working as a researcher at the Faculty of Natural, Physical
and Mathematical Sciences, where he tirelessly keeps on doing research and cooperating
with an increasing number of scientists and colleagues no matter the additional teaching
and bureaucratic activities deriving from his new position. In 1999 Alberto married Marina
Giordano in a small church, in the countryside near his hometown. Marina had become
his ever-present companion since the very ﬁrst time they met, as she was always ready to
support and encourage him at any time in their life as a married couple. On the other hand
Alberto himself “could not even think of his life without Marina”.
In 1998 Alberto left DSI to join the Department of Mathematics and Computer Science
of the University of Siena where he was appointed associate professor at the Faculty of
Natural, Physical and Mathematical Science. Although the new environment initially wor-
ried him, Alberto soon recovered his self-conﬁdence, thus perfectly integratingwith the new
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department where he became a central point of reference both for his own colleagues and
for the other workers of the faculty and of the entire university, who turned to him for advice
not only in scientiﬁc matters but also in case of organization problems. Alberto divided his
energies between his research activity, publishing activity for TCS (Series A) (indeed he
had become part of the Editorial Board in 2000), the development of the university course
in Computer Science in Siena, and the setting up of a master in bioinformatics, which still
carries his name. In December 2002 Alberto was appointed tenured professor at the Faculty
of Natural, Physical and Mathematical Science of the University of Siena. Alberto had now
realized his dream, and it was a remarkable achievement which rewarded him for his hard
and brilliant work and for all the energies he had devoted to his career. Alberto’s renewed
enthusiasm led to intense and fruitful research activities and to the cooperation with an
increasing number of scientists both at national and international level. Alberto died on
June 1st, 2003 of a heart attack. The book on bioinformatics he had been reading the night
before was still on his bed-side table, together with a plane ticket for Paris, where he should
have ﬂown on a mission the following day. The incredulity of Alberto’s relatives, friends
and colleagues following his untimely death was soon replaced by the bitter awareness of
the gap he had left in their hearts, which nobody could ever ﬁll again. At Alberto’s funeral in
the main church in his hometown, Professor Maurice Nivat suggested publishing a special
issue of TCS-A dedicated to Alberto Del Lungo. Professor Giorgio Ausiello, editor in chief
of TCS-A, reacted enthusiastically to this suggestion and supported the publication of this
volume, as during his short period of cooperation with Alberto, Professor Ausiello had
already begun to appreciate his great qualities.
Alberto’s brilliant career is characterized by a remarkable scientiﬁc activity. Alberto’s
interest in combinatorial analysis started in 1991, when he started working on his degree
thesis on “Algorithms for the Generation of Directed Animals”, which laid the foundations
of the ECO method. ECO is a constructive method to produce all the objects of a given
class, according to the growth of a certain parameter (the size) of the objects. Basically,
the idea is to perform local expansions on each object of size n, thus constructing a set of
objects of the successive size. This construction should induce a partition of all the objects
of any given size (that is, all the objects of a given size are produced exactly once from the
objects of immediately lower size, thorough the ECO construction). If an ECO construction
is sufﬁciently regular, then it is often possible to describe it using a succession rule, and to
deﬁne those functional equationswhich complywith themulti-varied generating function of
the class of these same objects, taking into consideration different enumeration parameters.
Alberto’s doctorate gave excellent results, resulting from his fruitful cooperation with the
research team he worked with at DSI as well as with a great number of international
scientiﬁc connections. Professor Pinzani enthusiastically encouraged Alberto to carry out
research in new sectors with tireless energy while, the reﬂexive attitude of Professor Elena
Barcucci helped him express his original resultswith a rigorous and thoroughmethod.While
working at DSI, Alberto also dealt with enumerating combinatorial analysis and random
generation of combinatorial structures. The ECO method was formalized and applied to a
great number of combinatorial structures [5]. In order to meet the demands voiced by the
scientiﬁc community, he also studied permutations with forbidden patterns, enumerating,
through different parameters, classes of parameterized excluded-pattern permutations, thus
developing a generalmethod to study some permutations characterized by excluded patterns
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of increasing length [7,8]. The potential of the ECO method is also analyzed bijectively
as studied in [6] and used as a general instrument to obtain the random generation of
objects [1].
“He was my best student. . .” These few words uttered by Professor Renzo Pinzani simply
account for such remarkable and diversiﬁed achievements andmake it clear howdifﬁcult it is
tomeet such an exceptional person asAlberto, endowedwith a raremixture of goodqualities,
including intelligence, obstinacy, strength, understanding, fancy, and concreteness. . . On
his turn Alberto himself used to say the following sentence: “Renzo?!. . . how could you
ever quarrel with him. . .” Indeed Alberto and Renzo often argued about political matters
concerning the university as well as about other scientiﬁc issues. Every discussion helped
Alberto grow in different ways and this fact, together with the great affection, esteem and
trust that boundedAlberto toRenzo contributed to the ensuing steady and strong relationship
which linked them, untouched by timeor distance, evenwhenAlbertowas in Siena and could
not simply knockonRenzo’s door everymorning to discuss about the latest news.Duringone
of his frequent trips to France, Professor Jean-Guy Penaud of LaBRI (Laboratoire Bordelais
de Recherche Informatique) presented to Alberto the problem of giving a bijective proof
of the enumerative formula regarding non-separable rooted planar maps, which had been
determined analytically by Tutte. After a few days of drawing and writing formulas on the
blackboard, Alberto solves the problems, coming upwith a bijection between non-separable
rooted planar maps and left ternary trees, that is to say ternary trees that are designed so as
to grow exclusively on their left side, as determined by straight vertical line passing through
its root [11]. Such work greatly inﬂuenced the following studies on planar maps as far as
both their random generation and their enumeration are concerned.
At a seminar held at the Dipartimento di Sistemi e Informatica di Firenze, on September
1992, Alberto met Professor Maurice Nivat, who illustrated him the problem of establishing
the existence of a polyomino with a given number of cells in every column and every row.
Albertowas always ready to take up newchallenges, his enthusiasm and thirst for knowledge
as well as his ﬁrmness and the awareness of his own capabilities (he used to say: “I have
a slow, sequential brain”) helped him work out a solution for Professor Nivat’s problem
for several classes of polyominoes [9]. This event marked the beginning of a long-term
friendship and a proﬁtable cooperation. Professor Nivat acquainted Alberto with Discrete
Tomography and Alberto did not take long to make his own contributions to this sector.
Alberto knew that the reconstruction of convex polynomials in lines or columns through
their orthogonal projections was an NP-complete problem, but he was not at all discouraged
and in [3] is developed a polynomial algorithm for reconstructing convex polyominoes from
their horizontal and vertical projections. In [4] the execution time of the previous algorithm
is lowered thanks to some properties of convex polyominoes.
The problem of reconstructing a sum of k permutation matrices from its diagonal sums
is known to be NP-complete. In [10], Alberto proves that a simple variant of this problem
in which the permutation matrices lie on a cylinder instead of on a plane can be solved in
polynomial time, and he furnishes the corresponding algorithm. He obtains these results by
means of a generalization of a classical theorem of Hall on the ﬁnite abelian groups.
The above-mentioned episodes are just a few examples of the great results obtained by
Alberto in the ﬁeld of Discrete Tomography. The great importance of Alberto’s remarkable
achievements in this sector is further stressed by the authoritative position he had gained
Editorial / Theoretical Computer Science 346 (2005) 184–188 187
in this ﬁeld in Italy and by the request of his contribution in [14], while his doctoral thesis
“Discrete Tomography: reconstructing digital pictures from their projections” testiﬁes to his
passion for this subject. “It’s difﬁcult to keep pace with Maurice, but if you are able to do so,
you will be spellbound. . .” These were the words he used to describe Professor Nivat, when
we ﬁrst met him at DSI. They were uttered with a sweet smile of affection and an intense,
deep look. It took us a while to understand that Alberto was not only talking about Maurice
as a scientist, but as a man too. In Siena Alberto further demonstrated that he was not only an
excellent researcher but also a good teacher.Agood small teamofwell integrated researchers
soon gathers around him, the young students are eager to learn from him and the ﬁrst
scientiﬁc results of this cooperation are soon visible. Just to give a few examples, we could
mention [2], and [12]. The ﬁrst article was born as an answer to Propp’s question appeared
on the “domino” forum: “Is there a technology for reverse-engineering a combinatorial
problem from a rational generating function?” Making use of some results from the theory
ofN-rational series the authors obtained an automatic interpretation of recurrence relations
with constant coefﬁcients in terms of regular languages and a characterization of the set of
generating functions of regular languages. It is thus possible, through an algorithm, to pass
from a rational function in this set to a regular expression whose generating function is this
same function. In the second paper [12] Alberto and his collaborators developed a general
methodology for the generation and enumeration of some classes of convex polyominoes.
In practice, they ﬁrst determine ECO constructions which apply to all these classes, and
the associated succession rules. The enumeration is then derived in novel fashion, starting
from a method proposed by Fédou and Garcia, for some algebraic succession rules, and
extending it to the present case on noting that a convex polyomino with semi-perimeter
n+ 2 has a representation as a word of length n of a non-commutative formal power series
over an inﬁnite alphabet; this non-commutative power series admits a decomposition in
terms of some auxiliary power series which yields an algebraic system of equations on
taking commutative images; and the solution of this system is then the desired generating
function.
The Editors would like to thank all the people who have made the publication of this
volume possible, starting with the authors who have provided high-quality works and have
followed with precision the referees’ suggestions; the referees who have improved the qual-
ity of the original manuscripts and have promptly satisﬁed our requests; the Editor in Chief,
Professor Giorgio Ausiello, who has constantly encouraged us, downplaying difﬁculties
and misunderstandings and following every step of our work. We owe a special thank-you
also to Andrea Frosini, whose material and moral support has played an essential role right
from the start.
This issue does not only illustrate the results achieved by Professor Alberto del Lungo
in his speciﬁc ﬁeld of research but also shows his efforts in other sectors of Combinatorial
analysis and of Discrete Geometry so as to demonstrate how highly esteemed he was by
the entire international scientiﬁc community. This homage will not certainly ﬁll the gap
left by Alberto but it can help us revive his smile forever, and remember his readiness to
help, his enthusiasm and his capabilities. His works and the memory of Alberto as a man
will certainly represent a guiding presence for the future, as he will be walking by our side
along the difﬁcult paths of scientiﬁc research and of our personal lives. We cannot deny
the difﬁculties we have gone through while writing this volume: it has been hard to relive,
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in a very short time, long years of common interests, little shared secrets, and past daily
routines. . . . It has been difﬁcult not to give way to despair when we had the illusion of
writing to Alberto to ask for his advice, as we used to do in the past, when at the end of all
our conversations we would ask him: “. . .what do you think about it?”
Ciao Alberto, Elisa and Simone
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